Hypothalamic neuropeptide Y content and mRNA expression in weanling rats subjected to dietary manipulations during fetal and neonatal life.
Hypothalamic neuropeptide Y (NPY) is present very early during the fetal life and is rapidly functional in the regulation of feeding behavior after birth. In the present experiment, we tried to determine the influence that the diet type ingested by dams during gestation and lactation would have on the growth and hypothalamic and pancreatic peptides of their progeny immediately after weaning. The dams were fed on either a high-carbohydrate (HC), a high-fat (HF) or a control diet ad libitum. At 3 days of age, the HC pups weighed significantly more than the two other groups (P < 0.02 vs. C and P < 0.002 vs. HF). At weaning, the HF rats were significantly lighter than the two other groups (P < 0.001). Food intake was significantly lower in the HF rats than in the two other groups 3 days (P < 0.002) and 5 days after weaning (P < 0.02). Plasma glucose of the HF rats was significantly lower than that of the control rats (P < 0.05) and of the HC rats (P < 0.01). Immunoreactive insulin in the HF rats was also significantly lower than that in the control rats (-53%; P < 0.001) and in the HC rats (-47%; P < 0.001). NPY content and mRNA expression in the arcuate nucleus were not significantly different between the three groups. NPY concentration only varied in the ventromedian nucleus. In the control rats, it was significantly lower than that of the HC rats (-35%; P < 0.01) and that of the HF rats (-32%; P < 0.002). These data demonstrated that the regulatory mechanisms of feeding behavior in offspring are completely and differentially modified by the macronutrient content of the diets ingested by their mother. Both peripheral and central mediators were strongly implicated. These modifications could have long-term repercussions on body weight and composition.